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lnternodeCharactersRelatedtoLodgingintheRicePlant
Introduction
Atthepresenttime,grainproductionarisestobeoneofthesevereglobal
crisesthatmankindisbeingconfronted,wearerequiredtohelpintensive
researchesformaximizingfoodproductiontomeettheneedsoffuture
generationsinthecomingcentury.
Lodginghasbeenrecognizedasamajorconstraintintheproductionof
riceduringthepastdecades.Itstillremainsasabiglimitationonthe
increasesofgrainyieldandqua!ityinriceproduction.
Traditionalapproacheswillnolongersufficetoresolvethisproblem,and
modernattemptsarerequiredtobecarriedoutfromanewstandpoint.
ChapterI.IlistoricalReview:TheLodgingProblem
Thelodgingproblemwasacceptedasaseveremaladyofcropproduction
becauseofitsdetrimentalInfluencesonbothyieldandqualityofcrops.
Lodginghasbeenapproachedfromimprovementsofbreedingandcultural
practicesoverthepastdecades.Theevaluationofユodgingresistanceof
cropshasalsobeenattemptedbasedonmechanical,morphological,
anatomicalandchemicalaspectsofcrops.Atthesametime,improvementsof
culturalpracticesincontro!oflodginghavebeenattemptedpassively
mainlybyrestrictingnitrogenapplicationratesorbytheuseofplant
growthregulators.Theseeffortsweremainlyfocusedonasingleaspect,
namely,thereductionofInternodeinlongitudinaldirection.
ChapterII.GeneralObservationonlodgedRicePlants
Inthischapter,wewillgetabasicknowledgeonthewayhowculmlodging
occursinordinaryfieldconditions.Rice(OryzasativaL.}cultivars,
KoshihikariandSasanlshikiwereselectedasmaterialsbecauseoftheir
susceptibilitytolodgingandtheirimportantroleasleadingcultivarsin
Japan.Naturallylodgedplantsmeresampledfrompaddyfleldsfor
morphologicalmeasurements.
1.Shapeofthecrosssectionoftheinternode
Allinternodesofthetwocultivarsareelliptical,andlodged
showedhigherextentofflatteningthanunlodgedonesinthelowerIII
internodes.Flatteningofinternodewascalculatedasfollows;
Flatten工ng(*)=〔1一(theminoraxis/themajoraxis)】×100.
2.ThebreakingpositionInabrokenInternode
plants
andIV
LengthsofthelowerinternodesandofthewholeculmwerelongerIn
lodgedplantsthaninunlodgedones.Breakingoccurredmainlyatthelowest
elongatedinternodes(IVandV).Thebreakingpositioninabroken
lnternodewasranglngfrom10to30器heightofthetotallengthfromthe
lowernodeofthebrokenInternode(areai3inF'ig.1).Meanwhile,breaking
occursintheminoraxisdirectionofthebreakingpositioninalmostall
casesinthetwocultivars.
3.Characteristicsofthewidthofinternodes
Valuesofthewidth(themayorandtheminoraxes)ofthelowerinternodes
Inlodgedplantswerelowerthanthoseinunlodgedones(Table1).
Theresultsinthischaptersuggestthatlodgingoccursinthedefinite
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position,anditmaybere!atedtotheellipticalcharacteroftheinternode
and/orthereductioninthewidthoftheinternode.Thesefundamental
phenOmenaandhypothesesareexaminedinthefollowingchapters(皿 ～V).
ChapterIIT.
TheNinternodewasdividedintofiveareas
characterswereexamined.Ricecultivar,Akihikari
KoshihikariandSasanishikiwereusedasmaterials.
1.Widthofthebreakingposition
MorphologicalCharacteristicsoftheBreakingPosition
anditsmorphological
(lodging-resistant)andも
Thereisagradualreductioninthewidthof"IN+LS"(inter・nodewithleaf
sheath)frOmareaAtoEinallareas(Fig.1).
2.Thicknessofleafsheathinthebreakinosition
Therewasalsoahigherextentofreductioninthethicknessofleafsheath
ofareaBinthetwolodging-susceptiblecultivarsandnotinAkihikari.
3.Flatteningofthebreakingposition
Flatteningwashigherinthebreakingpositionofthelodging-susceptib!e
cultivar.
4.Hardnessofthebreakingposition
Inthecaseof"IN"(internodewithoutleafsheath),hardnessisthe!owest
inareaB.Itmayresultfromthe!owerextentofmaturationinthisarea.
5.Drymatterofthebreakingposition
Inthecaseof"IN",drymatterwasthelowestinareaB.Drymatterof
lodgedplantswassignificantlylower,andtheextentofdecreaseindry
matterofareaBwhencomparedwithareaCinlodgedplantswasalsogreater
thanthatinunlodgedones(Table2).
ItcanbeconcludedthatintheNinternodeoflodging-susceptible
cultivars,hardnessof"IN"wasthelowestatthebreakingpositionandthis
wasconnectedwiththelowestdrymatteraccumulationofthisarea.All
aspectsobtainedtogetherindicatethatbreakingposition{areaB)isthe
weakestamongareasofthesameinternode.
ChapterN.TheEllipticalCharacteroftheInternode
Theuniversalityoftheellipticalcharacterofinternodeandthevariation
ofthecharacterwerecheckedinthischapter.
!.Thee!lipticalcharacterfndifferenttypesofcultivars
Measurementsoninternodesof12cu!tivarsshowedthatthecrosssection
ofinternodeswasellipticalwithoutexception.Flatteningofinternodes
becomeshigherfromupperinternodestolowerones,andtheuppermost
interrlodeIhasthelowestflatteningamong工nternodesonasteln.
2.阿echanicalasectsoftheellitica!characteroftheinternode
:Mechanicalmeasurementsusingaculmbreakingstrengthtestingequipment
showedthatitneedslessstrengthtomakebreakingoccurintheminoraxis
directionthaninthemajoraxis(Table3).Thlsresultcanwellexplainthe
factthatbreakingoccursintheminoraxisdirection.
3_Variationintheellipticalcharacteroftheinternode
OO.Plantsgrownintheinnerportionofthefieldshowedhigherflattening
thanthatofborderplantsinthesamefield.
OO.F!atteningofinternodeswaslowerinplantsundersparseplantingbut
becamehigherinplantsofdenseplanting(Table4).
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③.Whennumberoftlllersperpユan七wereUmited,thelowerextentOf
f!atteningwasobservedintheNInternode(Table5).
ｮ.Plantswhichconsistofgustamainstemwereappliedwithfertilizer
treatments,flatteningofinternodeswaslowerinplantsunderheavy
manuringthanthatofthecontrol(Table6).Lowerinternodesshowedhigher
extentofchangeintheflattening.
Resultsofthischaptersuggestedthattheellipticalcharacter
internodecanberegardedasoneofthemorphologicalcharacters
plant.Thischaracterisconcernedwiththedirectionofbreaking,
closelyrelatedtothelodgingreslstanceoftheplant.
ofthe
ofthe
andis
ChapterV.CharacteristicsoftheWidthofthelntcrnodc
Inter'nodewidthiscalculatedbythefollowingequation:Wldth=ノ五E「,where
alsthelen9むhQfthemajorax五s,blsofthemlnorax五s.
1.Changesinthewidthoftheinternodeunderdifferentculturalconditions
01.Betweenplantsgrownintheborderandtheinnerportionofthesame
field,therewasasignificantdifferenceinthewidthofinternodesin
KOshihikaributnotinAkih正kari.
②.ThewidthofinternQdeswasincreasedinplantsundersparseplantlng
butdecreasedbydenseplanting(Table7}.
Q31nfertilizerapplicationtreatmentswithfieldgrownSasanishiki,width
oftheNinternodewassignificantlyreducedconcomitantincreaseoflength
inlodgedplantsofTreatment1(heavymanuringatactivetilleringstage)
andTreatment2(panicleinitiationstage),butnotinTreatment3(booting
stage).DrymatterandhardnessoftheNinternodewerealsosignificantly
lowerinplantsofTreatmentland2(Table8).
Near!ygstemsofthehillIntheTreatment2showedhighervaluesofwidth
thanthoseofthecontrol,therefore,theoccurrenceoflodgingInplantsof
Treatment2seemstobeduetotheexistenceofsmallertillers,normally4
tillers(No.10-131nFig.2)Inahill.
IntheexperimentwithpotculturedSasanishiki,heavymanuring
significantlybroughtaboutthedecreaseinthelength,theincreaseinthe
widthandbreakingstrengthoftheNinternodewhencomparedwiththosein
thecontrol(Table9).Itisobviousthatheavymanuringproducesbigger
stemswithstrongerlodgingresistance.
④.RestrictionOftillernumbersperhillproducedthehighervaluesofthe
widthandhardnessoftheNinternode(Table10).
2.Thewidthofinternodeasaffectedbdifferentrowthtesofthelant
Plantswit二hllesselongatedlnternodeorwithllessleafonthemainshoot
weresuggestedtobestrongertolodgingbecausetheyareaccompaniedwith
shorter,widerandstrongerlowerinternodes.
Inconclusion,thewidthoftheInternodecanberegardedasanImportant
morphologicalcharacterinrelationtothelodgingresistanceoftheplant.
ChapterVI.GeneralDiscussion
1.RelationshipbetweenthewidthandtheellipticalcharacterofInternode
QIApositivecorrelationisfoundbetweenthewidthandtheflatteningat
differentpositionsofinternodesonastem.TheextentofflatteningIs
higherinKoshihikariandSasanishikicomparedwiththatinAkihikarionthe
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basisofthesameextentofwidth(Fig.3).
②.Inthecaseofthesinglelowerintemode,therewasanegative
correlationbetweenthetwocharacters(Fig.4).Thismeansthatlodged
p!antsshowareductioninthewidthandasimultaneousincreaseinthe
fユatten工ngofthelOwer工nternodes.
2.Re!ationshipbetweenthewidthandthelenKthofinternode
①.ThereisasignificantlynegativerelationbetweenthetwOcharactersin
theinternodesatdifferentpositionsonthestem
'2.IntheNinternodeofplantsgrownunderplanting,densitytreatments,a
significantlynegativecorrelationbetweenthetwocharacterswasobtained
inplantsundersparseplanting.However,thiscorrelationwasnot
significantinlodgedplantsofKoshihikarlandSasanishikiunderdense
planting(Table11).
Tnthefertilizerapp!icationtreatmentwithSasanishiki,amarkednegative
correlationbetweenthetwocharactersoftheNinternodewasobserved.It
wasindicatedthatfertilizerapplicationbringsabouttheincreaseofwidth
anddecreaseoflengthoftheNinternode.Itisknownthatthewidthof
internodehasbeendeterminedupto70器ofit:sfinalwidthbeforeitsmarked
elongationgrowth.Itmaysuggestthatduringthemorphogenesisofthe
internode,thethickeninggrowthmaybedominantovertheelongating
procedureoftheinternode.Itcanbeaccordinglysuggestedthatthe
increaseinthewidthoftheNinternodeinplantsunderferti!izer
applicationmayp!ayaroleasthecauseforthedecreaseinthe!engthof
theinternode.Thiseventmaybedescribedasthecause-effectrelation
betweenthewidthandthe!engthofthelowerinternode.Thiscause-effect
re!ationmaybec!assifiedintotwodirections:thenegativedirection
resultsinlodgingbecauseofthereductioninthewidthoftheinternode
andthemaintenanceofthe!ongerinternode;andthepositivedirectionmay
resultinpreventionoflodgingbecauseoftheincreaseinthewidthofthe
internodeandthedecreaseinitslength(Fig.5).
3.AhOthesisOfthemechanismforlOdinreventioninthericelant
PositivecorrelationswereobservedbetweenthewidthoftheNinternode
anditshardness,breakingstrength,andlengthoftheear,numberof
primaryrachisbranch(Table12).Thesepositiverelationshipsillustrate
thattheincreaseinthewidthoftheNinternodebringsabouttheincrease
initslodgingresistanceandalsothepresenceofabiggerearwhichmay
leadtotheincreaseofyield.
Ahypothesisofthemechanismforlodgingpreventionfollowedbyhigh
yieldingwillbedrawnfromtheresultsofthepresentstudy(Fig.6).This
hypothesissuggeststhatactiveculturalpracticesmayconsistofthe
sufficientnutritionsupplyandrestrictionoftillernumbers.These
practices皿ayprOducetheincreaseinthewidthoftheIQwerinter'node
accompaniedbyaseriesofadvantagesinothermorphologicalcharactersof
plant,whichwouldatleastincludethedecreasesInthelengthandthe
flatteningofthelowerinternode ,andtheincreasesinhardness,breaking
strengthoftheinternode ,andalsoincreasesinthe!engthoftheearand
thenumberofprimaryrachisbranch .Theseadvantagesasawholemaybring
abouthighyieldingwithnolodging.
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Tab!e1.Comparisonoftheminoraxis(MiA),majoraxis(MaA),
andtheflattening(F)ofinternodesbetweenlodged
lants(LP)andunlodgedplants(UP).
CuitivarInternode 凹iA‡(mm)
Sasanishiki
(1986)
?
?
?
?
3.07±0.35
3.27ｱ0.50
洞aA一 ___
3.65ｱ0.39
3.79ｱ0.56
15.89ｱ6.80
13.72ｱ4.83
N
?
?
??
?
?
3.45ｱ0.29
3.75ｱ0.60
4.39=ヒ0.34
4.44ｱ0.60
21.41ｱ6.29
15.54ｱ4.87
Koshihikari
{1987)
皿
?
?
?
?
3.23ｱ0.24
3.74ｱ0.43
3.72ｱ0.27
4.24三ヒ0.42
13,工7±2.55
11.79+2.49
N
?
?
?
?
3.61ｱ0.34
4.190.52
4.28ｱ0.30
4.85ｱ0.50
15.65ｱ3.15
13.61ｱ3.23
筑
,measuredwithoutleafsheaths,Flattening=〔1一(阿iA/醍aA)ユ×,100.
IIIandN:theIIIandtheNinternodecountedbasipetally.
Tab!e2.Comparisonofdrymatter(mg/cm)indifferentareas
oftheNInternodeunderfertilizerapplicationtreatments.
Area Treatment1" Treatments Contro-
?
?
?
?
?
6.86±0.39(!06)次 二‡
5.94±0。38(92)竃 之ス.
6.45±0.47(100)次xx
7.35±0.44(114)業 之家
8.50±0.53(132)柔 業‡
8.26±0.94(IO3)竃 峯‡
7.13±0.76(89)潔x×
8.04士0.70(100)ス ×家
9.2!±0.66(115)‡=‡
9.95ｱ0.72(!24)*"*
14.29ｱ1.!2(103)
13.69ｱ0.95(99)
13.79ｱ0.60(100)
14.90ｱ0.75(108)
15.75ｱ0.6!(114)
":topdressingatactiveti!leringstage
,plantslodged;
z':topdressingatpanic!einitiationstage
,plantslodged;
3':p!antsunlodged;A
,B,C,DandEarea:seeFig.1.
峯‡累:signiflcantattheO
.0011eve!fromthecOntrol.
Table3.Comparisonofthebreakingstrength(g)betweenthe
maiorandtheminoraxesoftheinternode.
Internoc3ewithoutLS
Cultivar Axis II 皿
Akihikari Major
岡irlor
3!7.5±29.1
252.5ｱ21.9
(so)
544.2ｱ39.9
500.0ｱ49.2
(92)
801.7ｱ64.6
67.0ｱ44.1
82)
Koshihikariト1ajQr
岡inOr
301.7ｱ38.2
29.8-!8.3
(98)
577.5ｱ9.4
484.2ｱ71.9
(84)
839.2ｱ66.4
780.0ｱ70.0
93)
Sasanishiki鳶lajOr
岡inor
262.8ｱ16.7
245.3ｱ12.3
(931
474.1ｱ29.5
440.3ｱ21.9
(93)
676.1ｱ27.3
582.4Y-21.1
(ss)
numeralsintheparenthesisarepercentagesofthebreaking
strengthoftheminoraxistothemajoraxis.
H,皿arldW:theH,IHandtheWinternodecountedbasipetal!y.
LS,leafsheath.
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Tab!e4.COmpar'isonoftheflattening(*)ofinternodesinplantsgr・own
underplantingdensitytreatments.
工nternOdewithoutLS
CultivarTreatment 1 II 皿 N
Akihikari
?
?
?
?
?
5.92(74)Ns
7.69(96)Ns
7.97(100)
11.48(82)r`s
17.69(126)Ns
14.01(100)
10.60(85)Ns
14.20(114)Ns
12.43(.!00)
11.24(101)Ns
14.57(131)Ns
11.10(100)
SP
KoshihikarlDP
c
5.89(76)Ns
8.10(105)NS
7.75(100
!0.17(60)s
14.59(86)NJ
16.88(100
13.39(102)Ns
15.75(120)Ns
13.13(100
12.66(98)'"s
l4.82(114)NS
12.6(100
Sasanishiki
??
??
??
?
?
5.76(125)NS
5.58(121)‾S
4.62(100
9.51(90)Ns
16.82(158)×ヱx
10.62(100)
11.56(92)NS
17.22(138)潔業
12.52(100
13・15(87)Nヲ
17.53(116)*
15.09(100)
SP:sparsep!anting,DP:densep!anting,C:contro!.
Ns
,塞,ヱ ‡and素 ‡累:nQtsignificant,significantattheO.05,0.OlandO.001
!evelsfromthecontro!,respectively.
TableS.Changesinthef!attening()ofinternodes
withthetreatmentsoftil!ernumbersperhi!l.
Treatment
(ti!!ernumbers
erhi!!)
InternodewithoutLS
1 II 皿
?
?
?
?」
?
?
4.44a
5.93b
6.ISb
6.97c
7.58a
16.30b
13.82b
18.88c
5.92a
10.82b
12.30b
16.84c
5.82a
9.77b
15.42c
19.90d
itileanswiththesameletterinaco!umnarenotsignificant!y
differentattheO.051evel.
LS:leafsheath.
Tab!e6.Comparisonoftheflatteningofinternodesinplantsunder
fertilizerapplicationtreatments.
InternodewithLS InternodewithoutLS
Treatment 正 II 皿 1 II 皿 N
H凹
Cont.
3.46
4.49
tis
12.4811.28
13.471G.02
NS鼎 曇
10.72
18.74
曹 骨 誓
4.4410.03
6.5812.61
輪 層
6.70
13.30
曇 骨 曇
?
?
?
?
?
?
?
?
?
?
H西1:heavymanuring,Cont.:control;LS,leafsheath。
NS,曇,曇 憂.,and曇 弊曇=
andO.0011evels
notsignificant,significantattheO.05,0.01
respective!y.
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Table7・Compar工sonofthewidth(mm)ofinternodelnplantsgrown
underlantindensittreatments.
internodewithoutLS
Cultivar 1 II 皿
Akihikar工
?
?
?
?
1.65(!24)×xエ
1.3!98N9
3.00(113)
2.61(98)9
3.91(108)x
3.30(91)*
4。61(112)素累
3.70(90)*
C 1.33(100 2.66(100 3.63(100 4.12工00
Koshihikari
?
?
【?
?
1.57(118)瓢嵐工
L34101N$
2.85(!10)x
2.49(9G)rvs
3.4≦〕(113)x鼠竃4.00(116)x竃
2.93(95)3.37(97)'"s
C 1.33(100 2.60(100 3.10(100 3.46(100
Sasanishiki
?
?
?
?
1.58(103}mss
l.3689潔 】くと
2.75(102)Ng
2.3186)素 潔軍
3.29(102)N9
2.8889鼠 累竃
3.94(1Q5)NS
3.2887x峯 峯
C 1.53(100)z.70(100)3.22(100)3.75(100)
SP:sparsep!anting,DP:denseplanting,C:control.
Nミ3
,×,次 潔andヱ 濡次:notsignificant,significantfrQmthecOntrol
attheO.05,0.0!andO.001!evels,respective!y.
Table8.ComparisonofmorphologicalcharactersoftheN
internodeinplantsunderferti!izerapplicationtreatments.
Treatment
Length
cm
wiatn
mm
Drymatter
m/cm
DrymatterHardness
h王11cm=
Treatmentl
Treatment2
Treatment3
13.4累蹴
10、2罧 潔
7.4"s
3.38x
3.43議
3.56r's
6.9Q疋エズ
8.15罧 窯
12.92N$
1.05NS
O.96N$
1.OSiv9
365.8x窯x
430.4ス,案潔
673.5罧
Contro! 7.6 3.61 14.50 1.05 850.0
Treatment;1,2and3;topdressingatactlvetil!eringstage,
panicleinitiationstageandbootingstage,respectively.
Ns
,x,× 窯andxx累:notsignificant,signiflcantattheO.05,0、0工and
O.001!evelsfromthecontro!,respectively.
Table9.Comparisonofmorphologicalcharacters
oftheNinternodebetweenplantsunder
heavmanurinHMandthecontrO!,
Treatment
Length
cm
Nidth(mm)
IN+LS IN
Breakingstrength(s)
IN+LS IN
㎜
Cont.
?
?
?
》
?
。
?
?
?
?
5.56
4.70
姫 誉 静
4.12
3.46
骨齢齢
1006.3
798.3
軸 櫛 曇
806.8
514.5
骨弾曇
斡,and曇 曇管:s工gnif正cantattheO.05andO.0011evels,
respectively.
IN+LSandIN:internodewithandwithoutleafsheath.
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Table!0.Comparisonofthewidth(mm)andhardness(g/cm)of
theNinternode(withoutleafsheath)inplantsunder
treatmentsoftillernumbersperhill.
Treatment:numbersoftillersperhill
0 5 10 15
Width
Hardness
4.62±0.10c3.69±0.10b3.25±0.07a3.14±0.07a
2328.6ｱ37.Od1333.2ｱ36.2c861.9ｱ31.3b7!2.9ｱ25.6a
Numeralswiththesame!etterinarowarenotsignificantly
differentattheO.051evel.
Cultivar:Sasanishiki.
Table11.Relationshipbetweenthewidthandthe!engthoftheN
internodeinplantsgownunderplantingdensitytreatments.
Cu!tivar
Treatment Akihikari Koshihikari Sasanishiki
Sparse
lantin
y=?4.4-3.9x
r=一 〇.61
y=25.9-3.2x
r=一 〇.63x
y=22.4-3.6x
r=一 〇.62業
Dense
lantin
y=!7.6-3.1x
rニ ー0.63x
y=15.8一 ユー .1x
r=一 〇.i8Ns
y=12.4-1.7x
r=一 〇.50Ns
Control y=16.2-2.4x
r=一 〇.55Ns
y=41.4-8.7x
r=一 〇.64と
y=22.9-4.3x
r=一 〇.52Ns
N写and塞notsignificantandsignificantattheO .051evel,respectively.
Tab!e!2.RelationshipsbetweenthewidthoftheNinternode
andothermorphologica!charactersinplantsgrownunder
fertilizerapplicationtreatments.
Character Year Regressionequation r
Hardness 1989(fie!d) _一! .00+0.47x 0.72罧
_旦工一th 1990(pot) _一548.1+319.3x 0.60峯‡
Lengthof
theear
1989(field)
!990(pot)
y=3.5+3.7x
=一3.5+5.8x
?
?
?
?
?
?
?
?
?
?
?
?
??
?
numberofprimary
rachisbranch
1990(pot) y=3.16+1.93x 0.78累‡
Lengthof
internodeI
1989(field)
1990(pot)
y=19.2+4.1x
=3.0+7.4x
0.73罧
0.86罧
‡鼠:significantattheO
.011evel.Cultivar:Sasarlishiki.
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Fig.1.Schematicdiagramshowingdifferentareasofaninternode.
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(cv.Sasanlshikl,grownInpaddyfields,1989)
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Fig.3.Relationshipbetweenthewidthandthef!atteningof
internodesatdifferentposltlonsonastem.
(PlantsgrownInpaddyfields,1987)
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審 査 結 果 の 内 容
水稲の倒伏が起 こる機構や,そ の防止技術は,従来から研究されてお り,また耐倒伏性品種の
育成が進められてきている。しかし,現在 もなお,倒伏は稲作の重大障害のひ とつであ り,将
来,稲作がさらに増収を進める上で,克服 しなければならない重要な課題である。
本論文提出者は,従来の研究の焦点とされてきた下位節問の長さの他に,倒伏に関係する因子
を,倒伏 した水田の稲の観察によって探索 した。そして,倒伏には,下位節間の横断面の形状 と
太さが強く関係 していること,そ して挫折倒伏が下位節間の特定の部位で主として起 こること,
挫折が必ず節問の短径方向に起こっていることなどの新知見を得た。そしてこれらの因子につい
て倒伏が起こる機作について,実験的に詳細に研究 した。
倒伏のおこり易いW節間において,下位節より上へ,そ の節間の長さの10～30%上昇 した部域
が,特異的に挫折 しやすいことを見出だし,これを挫折部位 と命名 した。挫折部位では,節 間が
他部位 より細 くなり,また特に倒伏易品種ではその部位の葉鞘の被覆が薄 く,また硬度が劣 り,
乾物重も劣るなど種々の特異性が認められた。
節間横断面の形状特異性として,扁平率を1一(短 径/長 径)×100として求め,扁平率が大 き
い場合に,倒伏しやすいことを,倒伏難 ・易品種を用いて調べた。また挫折部位の扁平率の大小
が,環境条件や肥料条件などによって,同 じ品種でも異な り,これが倒伏に密接に関係 している
ことを明らかに した。
節問の〉!醜 値を太さ(width)という概念で表現 し,これについても栽培条件や品種
などとの関係を調べて,太 さの値が小 さい場合ほど倒伏 しやすいことを解明した。
以上の結果をもとにして,節 間とくに挫折部位の扁平率や太さ,さ らに硬度 ・長 さなどを,積
極的にコントロールし,倒伏 し難い稲に育てる栽培的方策についても検討 した。そして,分げつ
を過剰に出させないように育て,幼穂分化期頃に栄養状態を豊かにすることによって,耐倒伏性
の節問の形を導 くことが可能なこと,しかもそれは,一穂米粒数を多 くす る,すなわち増収へと
導 く可能性へもつながるものであることを実験結果から示唆 した。
,本研究の成果は,今後の稲作技術の発展にとって,倒伏を防 ぐための技術を構築する基礎 とな
りうる,極めて重要なものであ り,研究を高 く評価することができる。よって農学博士の学位を
授与するに足 りるものであると判定 した。.
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